INTRODUCTION {#sec1-1}
============

Cardiovascular diseases (CVDs) remain the leading cause of death worldwide.\[[@ref1]\] The metabolic syndrome (MetS) is a complex of risk factor for CVDs.\[[@ref2]\] It has been reported that prevalence of MetS in the Islamic republic of Iran is one of the highest in the world.\[[@ref3]\] Tehran Lipid and Glucose study (TLGS) reported that the prevalence of MetS among the adult populations is 33.7 (women 42% and men 24%).\[[@ref3]\] MetS consisted of abdominal obesity, dyslipidemia, hypertension, and raised plasma glucose. MetS is present when three or more of the listed criteria are met. Abdominal obesity was determined by increased waist circumference (WC).\[[@ref4]\] WC is a simple anthropometric measurement for screening and determined high-risk people successfully.\[[@ref5]\] The International Diabetes Federation (IDF) has declared that WC is a gender- and ethnic group-specific indicator and has relatively quick and simple measurement. Therefore, this valuable and useful index should be considered to define MetS.\[[@ref6]\] To facilitate the prevention of MetS, WHO recommended using anthropometric measurements, especially WC measurement.\[[@ref7]\] This tool is widely used as measures of health and could more accurately predict the risk of MetS.\[[@ref7]\]

The Internet has the potential to provide large populations with individual health promotion advice at a relatively low cost.\[[@ref8][@ref9][@ref10]\] Over the past decade, there has been an explanation in web-based health studies focused on physical activity and nutrition,\[[@ref11][@ref12]\] weight loss,\[[@ref13][@ref14][@ref15]\] diabetes care,\[[@ref16][@ref17]\] chronic conditions,\[[@ref18][@ref19][@ref20]\] smoking cessation,\[[@ref21][@ref22]\] substance abuse,\[[@ref23]\] alcohol consumption,\[[@ref24][@ref25][@ref26]\] and depression, anxiety, and stress,\[[@ref27][@ref28]\] that use the different methodologies for Internet applications in terms of Internet therapy, Internet treatment, web-based programs, Internet communications, and e-health. Eysenbach defines e-health as follows: "E-health is an emerging field in the intersection of medical informatics, public health, and business, referring to health services and information delivered or enhanced through the Internet and related technologies. In a broader sense, the term characterizes not only a technical development, but also a state of mind, a way of thinking, an attitude, and a commitment for network, global thinking, to improve health care locally, regionally, and worldwide by using information and communication technology."\[[@ref29]\] The Internet as an information tool offers opportunity to aware of diseases, risk factors, symptoms, treatment, and strategies to deal with each of these; consequently increasing their chance for determination, diagnosis, and treatment of the problems.\[[@ref30][@ref31][@ref32]\] In addition, research suggests that the Internet has revolutionized the way patient access health care information, learn more about their conditions, and make health care decisions.

It remains a concern that most at-risk people for MetS are unaware of its risk factors.\[[@ref33]\] Measurement of WC is a reliable and simple test to identify individuals for MetS.\[[@ref5]\] This measurement could be used more frequently in daily practice in primary care to identify at-risk individuals. Thus, it should be important to make people aware of the MetS risk factors and WC through accessible and available communication channels and encourage them to diagnosis, e-screening, and management programs of MetS. The aim of this web-based study was to determine the people who had potential risk for MetS and CVDs, also assessing the association between MetS and the health-related quality of life (HRQOL).

METHODS {#sec1-2}
=======

Study design and participants {#sec2-1}
-----------------------------

This was a web-based, cross-sectional study that carried out in Tehran, Iran. The study presents the screening results of "Red Ruby" study, a web-based, randomized, controlled trial for lifestyle modifying on people with MetS. Details of the study design have been submitted elsewhere.\[[@ref33][@ref34]\] Participants were recruited from an online registration website namely Healthy Heart Education (<http://www.Heartresearch.ir>). This website is designed to increase public\'s awareness about CVDs and MetS. It is providing reliable information for users about MetS risk factors and CVDs. There was general information about hypertension, MetS, diabetes, obesity and central obesity, nutrition for healthy heart, and CVDs that were available for users in HTML and PDF formats. The participants were registered through registration page that invited people to participate in a study as "Red Ruby." Required information for registration on the study were name, gender, age, WC, weight, height, E-mail, and address. Self-measuring of WC was showed on the homepage. Eligibility for participating in the study was WC 90 cm and blood pressure (BP) of ≥130/85 mmHg and one more MetS components. Trained research assistants reviewed the study website database and identified registrants aged 20 years and older with WC 90 cm over from Tehran and contacted them by telephone. During the contact, individuals were screened for eligibility and participants who consented to participate were asked to schedule to free clinical measurements by the trained research assistant at Tehran Heart Center (local hospital).

Data collection and variables' measurements {#sec2-2}
-------------------------------------------

Baseline measurements were MetS risk factors that were measured as primary outcomes: Weight, WC, body mass index (BMI) and BP, total cholesterol, low-density lipoprotein-cholesterol, high-density lipoprotein-cholesterol (HDL-C), triglycerides, and fasting blood glucose \[FBG\]). Briefly, weight was measured while the subjects were minimally clothed without shoes using a calibrated scale (Seca model 8811021658). Height was measured in a standing position, without shoes, using a tape measure, while the shoulders were in a normal position. BMI was calculated as weight in kilograms divided by height in meters squared. WC was measured at the narrowest level over light clothing, using a tape measure, and without any pressure to body surface. The HRQOL using the SF-36\[[@ref35]\] is measured as secondary outcome. The SF-36 yields an 8-scale profile of scores: Physical functioning, role-physical, bodily pain, general health, vitality, social functioning; role-emotional and mental health. The SF-36 subscales are standardized to a 0--100 point scale, and higher scores represent better QOL. Questionnaire was completed online.

The MetS was defined according to the criteria of the National Cholesterol Education Program\'s Adult Treatment Panel III (ATP III).\[[@ref36]\] metabolic syndrome was determined according to following components: WC 90 cm both gender 90 (cut-off for MetS in Iran for both genders),\[[@ref37][@ref38][@ref39]\] serum triglycerides ≥150 mg/dl, HDL-C \<40 mg/dl in men and \<50 mg/dl in women, systolic/diastolic BP ≥130/≥85 mmHg, and fasting glucose ≥110 mg/dl.

Statistical analysis {#sec2-3}
--------------------

All statistical analyses were performed by SPSS software (version 21.0, IBM Co., Chicago, IL). *P* \< 0.05 considered as statistically significant. To explore the data, we used descriptive statistics including reporting on mean, standard deviation (SD), frequency, and percentage. To evaluate the differences among groups, we used Chi-square test and independent *t*-test.

Ethics {#sec2-4}
------

Ethical approval was granted by the Ethics Committee of Tehran University of Medical Sciences (the project number: 90/130/1736). We obtained written informed consent from all the participants.

RESULTS {#sec1-3}
=======

General characteristics in study participants {#sec2-5}
---------------------------------------------

[Figure 1](#F1){ref-type="fig"} shows the flow of study procedure. Data were extracted from the registration records of the study website, 1436 (male: 928, female 508). The age ranged from 18 to 78 years with an average of 39.3 (SD = 11.4), 64.63% were male. The mean weight, WC, and BMI was 77.3 kg (SD = 16.4), 94 cm (13.84), and 26 kg/m^2^ (SD = 4.6), respectively. For web-based self-report of WC measurement, of 1081 participants, 392 were excluded for WC \< 90 cm; 37 for incomplete response, and 30 for invalid telephone number. Thus, 622 people that had the WC ≥ 90 cm on the registration data were interviewed by the telephone. Those with a history of CVDs (68), diabetics (51), use of antihypertensive medications (45), cholesterol-lowering medications (32), BP \<130/85 mmHg (96), renal and cancer diseases (12), and 1 being pregnant were excluded. Thus, 317 eligible participants were invited to the study out of which 229 responded and investigated for the presence of MetS and its components. The basic characteristics of the participants are summarized in [Table 1](#T1){ref-type="table"}. The majority of the participants were male (62.9%) with a mean age of 43.8 ± 9.9 years and 55.5% participants had higher education. Although the mean age of participants with MetS (44.4 ± 10.0) was higher than non-MetS (41.8 ± 9.6), this difference was not statistically significant (*P* \< 0.05).

![Web screening for metabolic syndrome](IJPVM-7-27-g001){#F1}

###### 

Demographic characteristics of participants in a web-based study
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Metabolic syndrome components in study participants {#sec2-6}
---------------------------------------------------

[Table 2](#T2){ref-type="table"} presents mean (SD) of clinical measurements of participants with and without MetS. Participants with and without MetS did not differ in weight, BMI, FBG, and HDL (for men). MetS was more frequent in male genders and married persons. Diastolic BP ≥ 85 was the most common metabolic abnormality (64.2%) among all participants. Among participants with MetS, hypertriglyceridemia (79.6) was the most common followed by systolic BP ≥ 130 (76.5%), low HDL-C (71.3%), and high FBG (12.8).

###### 

Anthropometric and laboratory results of web-based screening participants with and without metabolic syndrome
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[Table 3](#T3){ref-type="table"} shows response rate according to age and gender classification. The overall response rate for invitation in the web-based screening program for MetS was 72.2%. Male (68.6) and 40--49 years old participants (34.5) were more likely to participate in the study. The MetS is more common in older age groups, but there is a growth in 30--39 years (55.6).

###### 

Response rate and MetS in a web-based screening program for MetS
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Health-related quality of life {#sec2-7}
------------------------------

The SF-36 scores for people with and without MetS are shown in [Figure 2](#F2){ref-type="fig"}. Individual with MetS had significantly lower scores on three of the eight subscales of the SF-36. These were role-physical, vitality, and mental health subscales of SF-36 (*P* \< 0.001). In addition, participants with MetS had lower mean (SD) scores than participants without MetS for the following subscales of HRQOL as: role-physical (with MetS 51.1±35.2; versus without MetS 65.3 ± SD = 40.1), vitality (with MetS 65± 21; versus without MetS 75.3 ± 21.1), mental health (with MetS 49.5±30.1; versus without MetS 34.1±17.2) (*P* \< 0.05 for all).

![Health-related quality of life mean scores according to with and without metabolic syndrome. \**P* \< 0.05. PF: Physical functioning, RP: Role-physical, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social functioning, RE: Role emotional, MH: Mental health, PCS: Physical component summary, MCS: Mental components summary](IJPVM-7-27-g005){#F2}

DISCUSSION {#sec1-4}
==========

The main finding of our study is that MetS was associated with poorer HRQOL in participants with MetS than participants without MetS. In spite of different method of the study, our results are consistent with the other studies.\[[@ref40][@ref41]\]

Lower HRQOL on three subscales of the SF-36 was observed that includes role-physical, vitality, and mental health. In addition, participants with MetS had significantly lower scores on the PCS and mental components summary components than participants without MetS. Several studies have investigated on HRQOL among people with MetS by using HRQOL instrument.\[[@ref42][@ref43]\] The study by Tsai *et al*.\[[@ref44]\] showed that participants with MetS had lower scores on physical function and general health. The other study in Iran that used the different questionnaire for assessing the QOL (WHOQOL-BREF) reported no association between QOL domains and MetS in men, while only social relations and physical health scores were higher in women.\[[@ref45]\]

Creating and promoting a website for increasing public awareness and invitation to screening for MetS resulted in a significant number of registering users on the study website. The purpose of the present study was to encourage users with MetS through a website to participate in the screening program and assessing their HRQOL. The large proportion of visitors was men who respond to the invitation in the screening program. It appears that using of abdominal obesity as an increased WC might make it a useful tool when assessing MetS.\[[@ref5]\] A single self-measurement of WC is easy to perform and it is known in related to CVDs.\[[@ref46]\] To our knowledge, there is no previous web-based study focusing on the screening of MetS. From a public health point of view, early identification of high risk and difficult to reach individuals via the Internet is an important issue, especially in primary care.

According to the results of our study, men were more interested in web-based health programs (64.6 registrants) and had higher response rate (68.6) than women. A significant number of participants who visited and registered on the study website were patients with chronic diseases (18.1). A study conducted by Shuyler and Knight\[[@ref47]\] found that patients frequently search on the Internet to find information about a condition, treatment, or symptoms of the diseases. It is also possible for the Internet to provide information about alternative treatments and whether specific conditions were curable.\[[@ref48]\]

Whether the study is benefited from participants of general population with wide range of age that recruiting through virtual environments who have experienced MetS and never looking for health care or carried out clinical assessments for MetS. MetS is not a disease, but it is a high-risk condition with a cluster of metabolic disturbances that is associated with a 2-fold increase in cardiovascular outcomes and 3.5--5-fold in type 2 diabetes.\[[@ref2]\] It is argued that relatively simple approach for diagnosing the MetS by employing easily measurable risk factors might be provided in the prevention of MetS. In addition, it seems that self-measurement of WC is easy to perform and it is known in related to CVDs.\[[@ref5]\] Thus, from a public health point of view, early identification of high risk and difficult to reach individuals via the Internet is an important issue, especially in primary care.

Although, in this study, participants were selected those who had high BP and WC 90 cm and over, there were significant differences between participants with and without MetS (*P* \< 0. 05). It seems that high BP and abdominal obesity are associated with lower HRQOL in the participants of the study. The previous study on the relationship between MetS and HRQOL confirmed these findings.\[[@ref42][@ref43]\]

Internet as a powerful medium offers a novel setting for delivering health information. In summary, our study found that designing trusted and reliable health websites and delivering information about risk factors, symptoms, and treatment of MetS help to overcome the problem. However, participants of web-based studies were high-educated, but according with the previous report,\[[@ref49]\] HRQOL in participants with MetS appeared better than participants who lost from the study.

CONCLUSIONS {#sec1-5}
===========

An Internet-based prevention program could make high-risk people aware for their vulnerability to MetS and its complications, early diagnosis of disorder, increase their knowledge, encourage them to regular clinical testing, and may contribute to risk reduction.
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